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(1) Japanese Patent Application Laid-Open No. 03-212974 (1991) 
"SEMICONDUCTOR MEMORY DEVICE" 

The following is an English translation of an extract of the above application. 

5 The present invention relates to a method of manufacturing a semiconductor 

memory device, and more particularly to a semiconductor memory device capable of 
shortening a channel length of an MOS transistor of a peripheral circuit portion in a DRAM 
having high integration. 

As shown in Fig. 2(c), an upper part of a memory cell portion is covered with a 

10 resist layer 41 . Next, an ion implantation of phosphorus or the like is performed using a 
gate electrode 3 of the peripheral circuit portion as a mask, and a gate electrode 34 and a 
n'type impurity region 35 are formed on a surface of a silicon substrate 21 only in the 
peripheral circuit portion in a self-aligned manner. The impurity region 35 eases the 
concentration of an electric field in a source/drain region of MOS transistor in the peripheral 

15 circuit portion. The impurity region 35 is formed after the process of forming MOS 
transistor in the memory cell portion is completed. 

Next, as show in Fig. 2 (d), an ion implantation of arsenic or the like is performed 
only on a surface of the silicon substrate 21 in the peripheral circuit portion using a resist 
layer 42, which is a same pattern as the resist layer 41 used in the above-mentioned ion 

20 implantation, as a mask. As a consequence of this ion implantation, a sidewall film 3 1 
and a n'type impurity region 36 are formed in a self-aligned manner, and then MOS 
transistor having a LDD structure is formed. 
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